Induction of myocardial connective tissue growth factor in pacing-induced heart failure in pigs.
Connective tissue growth factor (CTGF) is a secreted, heparin-binding, and extracellular matrix associated protein shown to stimulate many of the cellular events underlying fibrosis. Previous investigations have revealed that myocardial CTGF is substantially induced in ischaemic heart failure, particularly in the ischaemic and peri-ischaemic region. The purpose of the present study was to investigate to what extent myocardial induction of CTGF is a general response to congestive heart failure (CHF) and to what extent CTGF is a decisive effector of fibrosis. Experimental heart failure in pigs was induced by rapid pacing at 220-240 beats min(-1) for 3 weeks (CHF pigs; n = 12). The CHF pigs exhibited significant left ventricular (LV) dilatation, reduced contractility, and increased cardiac filling pressures. Northern blot analysis demonstrated that myocardial CTGF mRNA levels in CHF pigs were fivefold higher (P < 0.05) than those in control pigs (n = 10). Similar elevations of immunoreactive CTGF (sixfold; P < 0.05) were observed in myocardial tissue samples prepared for Western blot analysis. Immunohistochemical analysis of myocardial tissue sections revealed predominant expression in interstitial and perivascular fibroblasts and endothelial cells. Myocardial procollagen alpha1(I) mRNA levels were also significantly elevated (sixfold; P < 0.05) in CHF pigs compared with controls, whereas myocardial tissue contents of collagen were not statistically different between the groups. Induction of myocardial CTGF in heart failure is not just a response to ischaemia, but rather a general response to evolving heart failure. Yet, induction of myocardial CTGF was clearly not a sufficient effector of fibrosis.